Introduction
Air Products has in the last couple of years been working with Vattenfall to realise the ambition of building and operating the world's first complete pilot of the technology to purify the raw CO 2 from a commercial-scale coalfired oxyfuel boiler. This pilot demonstrates three concepts that have been in development for a number of years: sour compression, auto-refrigeration and membrane recovery of CO 2 and O 2 from the vent stream. Together these technologies lead to an optimised, lowest cost, highest efficiency oxyfuel CO 2 capture plant.
The CO 2 compression and purification pilot plant is connected via a slipstream to Vattenfall's 30 MW th oxyfuel pilot plant in Schwarze Pumpe, Germany. The slip stream makes up about 3% of the total flue gas flow rate, equivalent to around 1 MW th . The collaboration on the construction of the pilot was started in 2008.
The CO 2 compression and purification slip stream pilot plant is owned and operated by Vattenfall. All equipment was delivered by Air Products and the plant was commissioned and handed over to Vattenfall in late 2011. In this paper, Air Products together with Vattenfall will present results of the experimental program carried out under a joint collaboration agreement between the two companies.
The Air Products-Vattenfall Oxyfuel CO 2 Compression and Purification Pilot Plant
A simplified flowsheet of the Air Products-Vattenfall Oxyfuel CO 2 Compression and Purification Pilot Plant, known as the ACPP, is shown in Figure 1 . This flowsheet shows the main parts of the process and how it is connected to Vattenfall's 30 MW th oxyfuel pilot plant, known as the OxPP. A slipstream of raw flue gas is taken from the OxPP and fed to the ACPP into a direct contact cooler where the water in the flue gas is condensed and the flue gas cooled before being fed to the first stage of compression. In order to control the amount of SO 2 being fed to the ACPP the slipstream from the OxPP can be taken before or after the OxPP's flue gas desulphurisation unit (FGD 
Results and Modelling
This pilot plant has allowed important data to be collected that will assist in the design and optimisation of any future demonstration plant. The agreed test program between Vattenfall and Air Products contains a number of identified R&D topics. The main results from these tests will be presented in this paper, particularly results of parametric testing on the warm-end of the pilot plant being carried out to understand the influence of these parameters on the SO 2 and NO x chemistry. Modelling work, particularly of the sour compression process, has been an ongoing activity in parallel with the experimental work undertaken over the last several years. The results from the ACPP have allowed the Air Products' model of the process to be refined and some results and insights from this modelling exercise will also be presented.
